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plants. Many plants are protected from animals, to a greater or
less degree, by the development of spines (Fig. 106). On the other
hand, many spiny plants are eaten by browsing animals. Spines
may be stem or root structures, but very frequently they are modi-
fied leaves. Whole leaves that are modified as spines (Fig. 82) may

or may not serve for photosynthesis.
The spines of the cacti (Fig. 277) are
believed to be modified leaves. In
some cases spines are developed at
the tip or on other portions of a leaf.
The daggerlike leaf of the century
plant is a striking example of a leaf
whose tip is developed into a spine.
Stipules are sometimes modified into
stout spines (Fig. 107).

Motile leaves. The leaf bases of
many leaves and the bases of the leaf-
lets of many compound leaves are
modified into motile organs known
as pulvini. These are most conspicu-
ous in compound leaves, where the
whole pinna hangs down and the
leaflets fold together (Fig. 108) at
night or when exposed to intense
sunlight. Such movements are the
result of,the bending of the pulvini.
The significance of the drooping and
folding up at night (sleep movements)
is not understood, but it has been sug-
gested that these movements serve to
reduce the radiation of heat from the
leaves. When leaves droop and fold up while exposed to intense
sunlight, such movements seem to be fitted to reduce the rate of
transpiration. The leaves of the sensitive plant (Mimosa pudica)
not only show sleep movements but also fold up and hang down
as a result of contact or of shaking (Fig. 109). When the plant is
shaken, the leaflets of all the leaves may fold together and the
pulvini of the leaves bend so that the leaves hang down. These

FIG. 110. Dissected bud of back-
eye    (JEscidus    macrostachya),
showing   transitions   from  bud
scales to leaves